Objectives This descriptive study of 314 students was conducted to determine whether there were any relationships of their demographic variables with a health-promoting lifestyle profile. Methods The Japanese version of the Health Promoting Lifestyle Profile II (HPLP-II) questionnaire was used to investigate students' lifestyles. One-way analysis of variance (ANOVA) and multiple comparison procedures using the Scheffe test were conducted to identify significant differences among university year (first, second, etc.) groups. The t-test independent participants was utilized to compare the HPLP-II scores according to gender and living with family (yes/no). Multiple regression analysis was used to analyze the effects of various demographics on the overall HPLP-II score and the six health-promoting lifestyle subscales. Results The whole cohort of participants had an overall HPLP-II mean score of 2.50 (SD = 0.29), with the highest mean score being for interpersonal relations (3.05 ± 0.44), and the lowest mean score being for health responsibility (2.01 ± 0.53). The overall HPLP-II score of the students during the first university year was 2.59 (SD = 0.29), and this score progressively declined in their second year (2.49 ± 0.29), third year (2.47 ± 0.28), and fourth year (2.45 ± 0.30). Female students practiced significantly better health responsibility, interpersonal relations, and nutrition than males, and male students practiced significantly better physical activity than females. The students who were living with family had significantly higher nutrition scores than those not living with family. Conclusions These significant findings linking the HPLP-II, university year level, and living with family (yes/no) in university students will enable healthcare providers to develop interventions to assist students in improving their health lifestyles in the university environment and will help in devising suitable education programs.
group. University students are not viewed as a priority for health-promotion efforts in Japan. However, many college students are living away from home for the first time. They are faced with the responsibility for their personal health, lifestyle, and behaviors. Young adults develop behaviors that may remain part of their lifestyle into adulthood [4] or that may jeopardize their health status in later life.
University students are in a dynamic transition period of growth and development that bridges adolescence (high school students) and adulthood (people in the community). This period sees many rapid changes in the body and mind, and in social relationships [5] . At this stage, there are various difficult life conditions and different lifestyles in the university environment. With the changes in study style and unfamiliar life conditions, many students engage in a wide range of unhealthy habits, such as inadequate nutritional intake, rest, and exercise [6] [7] [8] [9] [10] .
Many studies have reported the relationships among demographic variables and health-promoting behaviors. However, no studies have found relationships between university year (first, second, etc.) and health-promoting behaviors. The purpose of this study was to determine whether or not there were any relationships between university students' age, gender, whether or not they were living with family, body mass index (BMI), and their year level with their overall score on the Health Promoting Lifestyle Profile II (HPLP-II) instrument and six healthpromoting lifestyle subscales [health responsibility (HR), spiritual growth (SG), physical activity (PA), interpersonal relations (IR), nutrition (N), and stress management (SM)]. It is hoped that the results of this study will provide information to university administrators and teachers for general education program awareness (modification), and help students to adopt a healthy lifestyle, thus promoting the health of individuals and the population of Japan.
Methods

Participants and instruments
The data were collected from students in their first university year in the academic year, 2008. A cross-sectional research method was adopted. Questionnaires were distributed during class by a research assistant not involved in teaching the students. To ensure anonymity, no name was required on the questionnaire and it was returned during class to a designated box. Participants were asked to complete a self-administered questionnaire with two sections specifically designed for the study. The first section was related to demographic variables. They also were asked to report their weight and height in order to calculate their body mass index (BMI). The BMI was calculated as the weight divided by the height squared (kg/m 2 ). An obesity classification system [11] was used to categorize participants according to their BMI: underweight (\18.5); normal weight (18.5-24.9) ; overweight ([25) . The second section of the questionnaire was on health promotion attitudes and health practices, as reflected in the HPLP-II instrument developed by Walker et al. [12] . The HPLP-II was translated into the Japanese language by Wei et al. [13] , and the reliability and validity of the translated version has been demonstrated.
The HPLP-II instrument has 52 health-promoting behaviors categorized into six health-promoting lifestyle subscales: (1) health responsibility (HR), (2) spiritual growth (SG), (3) physical activity (PA), (4) interpersonal relations (IR), (5) nutrition (N), and (6) stress management (SM). A 4-point response scale consisting of 1 representing ''never'', 2 representing ''sometimes'', 3 representing ''often'', and 4 representing ''routinely'' was used to determine the frequency of each behavior. A mean of C2.50 was considered to be a positive response, in line with a previous study [14] .
Data collectors administered the questionnaire in the classroom. The students were informed about the purpose of the study and their informed consent was obtained; they were instructed that participation was voluntary and that information provided would be confidential. Survey procedures were designed to protect students' privacy and to allow for anonymous participation. The study was conducted in the faculties of medicine, pharmacy, education, science, engineering, culture, and law, which adequately represented the subjects studying general education programs at Kumamoto University, Japan. Age, gender, year of university study, whether or not they were living with family, and income from regular or part-time jobs were self-reported by the participants.
This study was conducted after obtaining informed consent from all subjects and approval from the ethics committee of Kumamoto University Faculty of Life Sciences (approval number 408), and this study was performed in accordance with the Declaration of Helsinki.
Analysis
Data were analyzed using the Statistical Package SPSS version 17 (SPSS). One-way ANOVA and multiple comparison procedures using the Scheffe test were conducted to identify significant differences among year groups. The t-test independent participants was utilized to compare the HPLP-II scores according to gender and living with family (yes/no). Multiple regression analysis was used to examine the effects of the six independent variables (age, gender, whether living with family or not, income, year, and BMI) on the seven dependent variables (the overall HPLP-II score and the six health-promoting lifestyle subscales). In the analysis of health-promoting lifestyles, only those who reported ''often'' or ''routinely'' employing each health practice item were considered as practicing a health-promoting lifestyle. Participants who reported ''never'' or ''sometimes'' were considered as not practicing the health-promoting lifestyles. The v 2 test was used for comparing percentages of male and female participants who reported ''often'' or ''routinely'' employing a health-promoting lifestyle. Pearson's correlation analysis was used to determinethe relationship of year levels with the overall HPLP-II score and BMI. A P value of 0.05 was regarded as significant.
Results
Demographic characteristics of participants
The survey participants consisted of 336 students (161 males, 175 females) with the gender ratio reflecting that of the total university population. Three hundred and fourteen students completed the questionnaire (the response rate was 93.5%). Table 1 shows the demographic data of the participants. One hundred and seventy survey questionnaires were returned from first year students, representing a 79.1% response rate. The second year students returned 67 surveys or 88.2%. The third year students returned 31 surveys or 71.8%. The fourth year students returned 46 surveys or 100%. The mean age of the respondents was 20.1 ± 1.5 years (range 18-34 years; the upper end of the range was represented by one 34-year-old third year student). A significant difference existed between the years in age (F = 45.77, P \ 0.001).
Year of university study
As shown in Table 2 , for all students, the overall HPLP-II mean score was 2.50 ± 0.29. Among the six healthpromoting lifestyle subscales, the highest mean score was for IR (3.05 ± 0.44), and the lowest mean score was for HR (2.01 ± 0.53). The first year students showed higher scores for overall HPLP-II (2.59 ± 0.29), SG (2.70 ± 0.47), PA (2.31 ± 0.56), IR (3.16 ± 0.39), N (2.59 ± 0.41), and SM (2.77 ± 0.47) than students in other years, but HR (2.02 ± 0.48) was not higher than that for the students in other years. The first year students and second year students engaged significant more frequently in PA than third year students and fourth year students. Pearson's correlation analysis showed a significant negative correlation between the overall HPLP-II score and year (r = -0.169, P \ 0.01).
The v 2 test analysis showed that there were significant differences between the year level and some health-promoting behaviors in the subscales. More first year students (n = 37, 21.8%), second year students (n = 28, 41.8%), and third year students (n = 9, 29.0%) than fourth year students (n = 2, 4.3%) reported ''follow a planned exercise program'' (n \ 0.001). The same pattern was found for items such as ''exercise vigorously for 20 or more minutes at least three times a week'' (33.5, 34.3, 22.6, and 4.3% for years 1-4, respectively, P \ 0.01), ''take part in light to moderate physical activity'' (20.6, 20.9, 25.8, and 4.3% for years 1-4, respectively, P \ 0.01), ''take part in leisuretime'' (17.6, 14.9, 12.9, and 2.2 for years 1-4, respectively, P \ 0.01), ''do stretching exercises at least 3 times per week'' (26.5, 28.4, 22.6, and 15.2% for years 1-4, respectively, P \ 0.01), and ''get exercise during usual daily activities'' (37.1, 26.9, 22.6, and 10.9% for years 1-4, respectively, P \ 0.01). The first year students were more capable than students in other years in interpersonal relations items, such as ''praise other people easily for their achievements'' (39.4, 26.9, 19.4, and 30.4 for years 1-4, respectively, P \ 0.05); ''maintain meaningful and fulfilling relationships with others'' (42.9, 43.3, 35.5, and 19.6% for years 1-4, respectively, P \ 0.01); ''spend time with close friends'' (37.1, 26.9, 29.0, and 19.6% for or years 1-4, respectively, P \ 0.01); and ''touch and am touched by people I care about'' (41.2, 41.8, 9.7, and 17.4% for years 1-4, respectively, P \ 0.01).
Gender
The males had an overall HPLP-II mean score of 2.50 ± 0.32, while the females had an overall HPLP-II mean score of 2.51 ± 0.25. No significant difference existed between the male and female students in the overall HPLP-II score (t = 0.789; P [ 0.05). Female students practiced significantly better HP (t = 2.757; P \ 0.01), IR (t = 2.550; P \ 0.05), and N (t = 2.872; P \ 0.01) than males, and male students practiced significantly better PA (t = 5.276; P \ 0.001) than females (Table 3) . 
BMI
The mean BMI for the whole participant cohort was 20.9 ± 2.3, with the males having a mean score of 21.5 ± 2.5 and the females having a mean score of 20.0 ± 1.7. Significant differences existed between the males and the females in BMI (t = 4.942; P \ 0.001). The BMI results for the participants revealed that 83.6% were in the normal range, 11.2% were underweight, and 5.2% were overweight. Focusing on the year, 82.4, 88.1, 80.6, and 85.4% had a normal BMI, 13.5, 7.4, 6.5, and 6.0% were underweight, and 4.1, 4.5, 12.9, and 8.6% were overweight, for first year students, second year students, third year students, and fourth year students, respectively. Of the female students, 80.2% had a normal BMI, 18.8% were underweight, and 1.0% were overweight. Comparatively, 85.6% of the male students had a normal BMI, 6.6% were underweight, and 7.8% were overweight. There was no significant correlation between the overall HPLP-II score and BMI by Pearson's correlation analysis.
Living with family (yes/no) Table 3 reports the distribution of the HPLP-II scores and subscales according to whether or not students were living with family. There was no significant difference between the students living with family and those not living with family in the overall HPLP-II score. The percentage of students living with family was 56% (n = 110) for males and 48% (n = 57) for females, and students living with family had a nutrition score (2.55 ± 0.43, P \ 0.05) that was significantly higher than the score for those not living with family (2.30 ± 0.47).
In the items on the nutrition subscale, more students living with family than not (23.3 vs. 18.9%, P \ 0.01) reported that they ''eat 3-5 servings of vegetables each day'' and ''eat only 2-3 servings from the meat, poultry, fish, dried beans, eggs, and nuts group each day'' (35.2 vs. 23.8%, P \ 0.01). The students living with family had better nutrition habits; they were more likely to report ''eat breakfast'' (63.2 vs. 48.3%, P \ 0.01), ''read labels to identity nutrition, fats, and sodium content in packaged food'' (16.8 vs. 13.9%, P [ 0.05), and ''eat 2-3 servings of milk, yogurt or cheese each day'' (8.0 vs. 5.6%, P [ 0.05). No significant differences were established between students living with family and gender (v 2 = 1.53, P [ 0.05), or between students living with family and year (v 2 = 0.07, P [ 0.05) by v 2 tests.
Income
The income of participants was categorized into four ranges: (1) no income from a regular or part-time job (n = 148, 47.1%); (2) less than J¥500,000 (n = 122, 38.9%); (3) J¥500,000-1,000,000 (n = 38, 12.1%); and (4) greater than J¥1,000,000 (n = 6, 2.0%). A significant correlation was shown between income and IR by the Pearson's correlation analyses.
Multiple comparisons among groups
Multiple regression analysis of the six demographic variables with the overall HPLP-II score and six health-promoting The values are expressed as means ± SD, and one-way analysis of variance (ANOVA) and multiple comparison procedures using the Scheffe test were conducted a P \ 0. lifestyle subscales scores was performed to determine which independent variables were good predictors of a healthy lifestyle in the participants. With all six variables in the regression model, 4.4% (P [ 0.05), 6.1% (P \ 0.05), 3.3% (P [ 0.05), 11.5% (P \ 0.001), 10.9% (P \ 0.001), 9.0% (P \ 0.01), and 1.5% (P [ 0.05) of the variance in the participants' overall HPLP-II, HR, SG, PA, IR, N, and SM, respectively, were explained by the model (Table 4) . Several highly significant correlations were found for the independent variables, and a significant negative effect of year on the overall HPLP-II score was found. Significant effects for sex and age on HR; year on SG; sex on PA; sex, living with family, and income on IR; and sex and year on N were found. No significant effect of demographic variables on SM was found.
Discussion
This study focused on the year level of university students, while aiming to explore the various levels of the HPLP-II in Japanese university students with different demographic characteristics. Our data showed that during the first year of enrollment in a general university course, they tended to practice more health-promoting lifestyles when compared to students in other years. A significant negative correlation was found between HPLP-II and year, but no such correlation was found for age. This finding suggests that the students may have had self-care and knowledge about health-promoting lifestyles at university continually. In the first year of enrollment they continued health-promoting lifestyles such as participating in sports club activities and friendships that they had during high school. Few studies have reported on university students' HPLP-II and year according to the year in 4-year courses. Previous studies using the HPLP-II found a significant positive correlation between the HPLP-II and age in university students [14] [15] [16] . In contrast, we found a significant negative correlation between the HPLP-II and year, and no correlation with age. The results for students in intermediate year levels were similar to findings reported by Al-Kandari et al. [14] , who examined HPLP-II and demographic variables in nursing course students in two years of their course. Duffy et al. [17] [18] [19] [20] and others [17] [18] [19] [20] reported that demographic factors made a modest contribution to explaining healthpromoting lifestyles, and age and education were related to health-promoting lifestyles. The values are expressed as means ± SD, and t-tests were conducted. * P \ 0.05, ** P \ 0.0l, *** P \ 0.001 In the present study, the university students' highest mean scores among the six health-promoting lifestyles were for IR and SM. The lowest scores were for HR and PA. Our data showed that interpersonal relationships and stress management were higher, but health responsibility and physical activities were lower than in other groups previously studied [21] . In Japan, physical education is not a compulsory course at some universities. In our university there has been no compulsory course in physical education for 10 years. However, most of the present study participants (more than 90%) chose the physical education course in their first year. Thus, most of the students could have led a sedentary lifestyle during their second, third, and fourth years. It may be that physical inactivity is associated with poor physical activities, irregular eating habits, and insufficient nutrition, leading to underweight status. These findings suggest that continuing physical education at university may have a positive effect on health promotion and disease prevention.
Our results for the comparison between male and female students were similar to the results of previous studies [22] [23] [24] . There were higher nutrition scores for students living with family than for those not living with family. The data suggest that students living with family have a better nutritional balance in their daily meals.
Our findings point to the need for more research into health promotion behaviors, study style, degree programs, social environment or activities, and recreational activities during students' university and daily lives. Future studies of other life stages, such as the populations of junior high school students, senior high school students, graduate students, young adults, and adults will be needed to clearly show how changing the life conditions or environment of university students influences their health-related behaviors.
